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Colyer: Pathology of the Teeth of Elephants twenty-four hours. This pain, however, when dealt with promptly, can be quickly relieved by means of sedative drags. If pain does occur after the application the patient should be asked to return within twenty-four hours for the removal of the dressing.
I must conclude with the warning that paraform is useless as an obtundent in cases in which only a very thin layer of dentine lies over the pulp. It is dangerous to the pulp if large doses are employed, but, if it is used in the attenuated form that I have mentioned, it will prove an every-day boon in the treatment of sensitive dentine. [May 21, 192.] A Description of Some Specimens Illustrating the Pathology of the Teeth of Elephants.
By Sir FRANK COLYER, K.B.E., F.R.C.S.
DURING the month of January, 1926, several letters on four-tusked elephants were published in The Times. One writer, Capt. Tracy Phillipps, stated that he stayed a night at the residence of the Vongara-Zande Sultan Ngilima, who described how he had killed a "four-tusker" during the war. Capt. Tracy Phillipps himself while hunting on the Congo-Nile Divide, roughly where 28 deg. E. long. cuts the frontier, came upon a small herd of elephant about forty in number and one of the natives shouted that there was a Siyamma with the herd. The animal was an " enormously out-standing beast, which made all the others look relatively very small." Directly danger was scented the rest of the herd at once drew closely round him and shouldered him off with extraordinary rapidity and care. In one letter reference was made to an elephant with four tusks seen by an army officer in the region of the Congo-Divide. The account published in Sudan ANotes and Records (Vol. II, 1919, p. 231 ) is as follows "On May 18, 1917, I went out shooting in the district of Sheikh Ako Mangara, in the Mark)z of Yambio, in the village of Wakila Marbo, on the borders betw3en Tembura and Yambio districts. I met. a herd of elephant, which I followed, searching for a good one to shoot. I kept following them until they stopped near a pool of water, where they began to drink and throw mud on themselves. I was hiding behind a tree about 15 yards from them, looking at them, when I saw an elephant with four tusks. The left tusk was the bigger and had the usual direction, but the direction of the small tusk was downwards and came out from under the big one. It was round, and its thickness was about 24 in. The direction of the right tusk was downwards, and the small tusk came out from under it in the usual direction, but it was small, like the other one.
Abd-el-Farag (Mulazim Awal)."
It is of interest to note that the natives of the district do not question the existence of four-tusk elephants. I do not know of an elephant skull with four tusks. We have specimens of double tusks on one side and from our knowledga of anatomical variations there is reason to assume that the variation may be symmetrical. An example of a double tusk is shown in fig. 1 . The two portions are of unequal size, and where the surfaces are in contact each portion is somewhat S-shaped. An example of a double tusk was brought to my notice by a big game hunter in East Africa. One tusk weighed 27 lb. and was twisted so that it curved downwards and backwards bringing the point between the elephant's knees. At the base of this tusk was another small tusk the end of which had been broken. A piece of the surrounding bone was present so that one was able to obtain an accurate idea of the relation of the one tusk to the other.
We are fortunate in possessing several specimens illustrating the great recuperative power of the tusks following severe injury. I wish to refer to four specimens which have been added to the collection during the past three years. The tusk ( fig. 3 ) is about 95 cm. long as measured on the outer curve. The tusk is compressed on one side, the compression deepening towards the terminal portion. The tusk was divided into three sections by two cuts made, in a transverse direction, at 26 5 cm. and In the centre is a thin, darkish area (C) which marks the position of the pulp chamber. Between this area and the layer (B) to (B) there is ivory, which in portion (E) presents the typical criss-cross appearance, while the portions marked (D) are denser in character. The tissues intervening between (C) and (A) to (A') is also ivory, but only a small portion (E) shows the typical appearance, the portions (D D) for the most part being much denser in character. In the area (F) the tissue is composed of secondary dentine. The area (G) is formed of ivory, bounded by areas (H H) of secondary dentine. An examination of the upper surface of the section C ( fig. 4 ) discloses a similar condition to that seen in section B.
The relation of the tissues, as shown in the sections, indicates that the injury received, probably in a downward direction, split the tusk, depressing the upper fragment and causing an outward bulging at the sides, with considerable disorganization of the tissues in these positions. The specimen (figs. 6 and 7) is the tusk of an African elephant which has been split in a longitudinal direction into two portions (A) and (B). The fragments have been joined together by the formation of fresh tissue. The portion (A) is regular in shape except at one part (C) where it appears to be folded and presents the appearance of a double tusk. This portion (A) is separated from the base of the tooth by a gap which measures at the circumference 30 mm., and gradually diminishes in width towards the centre of the tooth; the gap communicates with the pulp cavity. The portion (B), averaging in width 75 mm., is regular in formation and at its junction with the base presents an opening oval in outline. On one side (fig. 6 ) the two poitions are separated by a narrow groove which, for the greater part of its length, is traversed by a narrow slit; on the opposite ( fig. 7) there is a wide shallow depression between the two portions, and this is pierced by two irregular openings which communicate with the pulp cavity. The extent and nature of the injury can be examined best in the transverse section ( fig. 8 ) made through the tusk at 2 cm. beyond the projecting end. Starting from the left-hand lower side at (A) there is a layer of regularly formed cement which is continued around the tooth to (B), where it is tucked inwards, and then continued to the position (C). Beyond this point, the layer of regularly formed cement is wanting, until the point (E) is reached, and from here to (F) it is again present and forms a well-defined layer. From (F) to (A) the defined layer of cement is absent. The inner aspect of this layer of cement is bordered by dentine which, for a distance of on an average 20 mm., shows the typical pattern of normal ivory (G). Beyond this is ivory of a dense character showing little or no pattern (H). The two portions of the tusk have been joined together by secondary dentine (L), in which are enclosed splinters of the original dentine (K). The position of the pulp cavity is shown by the letter (P).
The tusk (fig. 9 ) shows a stage in the formation of subsidiary tusks. The free end of the tusk has been broken in a transverse direction subsequent to injury. For convenience of description the tusk may be divided into five portions, I, II, III, IV, and K, fused together at the upper end, but separated at the lower end, the part K for the greater part of its length forming a distinct tusklet. The relations of these portions, the one to the other, are shown in the diagrammatic views of drawing (fig. 10 ). Starting from the top left-hand angle (A) and moving to the right there is a regular layer of cement until (B) is reached; here for 2 cm. the tissue is of an indifferent type; then follows, at (G), a layer of regular cement, which continues until the upturn of the indentation at (C0), where there is a short break. A regular layer of cement forms the roof of the indentation: at (D') there is a sharp line of demarcation, and from here the outer layer as far as (E) is tissue of an indifferent type; from (F) to (F') there is a layer of cement, and from (F') to (A) indifferent tissue. On the inner aspect of the cement layers there are areas of well-formed ivory, which, for convenience of description, are numbered I, II, III, IV. These areas are separated the one from the other. Between the areas I and II there is a dark layer of tissue (G G); the area I is separated from the area III, and area III is divided off from II and IV by a wide layer of,1secondary dentine, H. K is a section through a detached tusklet. The
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It will be noticed that the tusk is, in this part, composed mainly of weil-formed ivory, and there is very little secondary dentine. The areas I, II, III and IV, somewhat ill-defined in section A, are now well defined. Area IV is separated completely from the main part of the tusk; there is a definite fissure between areas I and II, and area III is almost separated from the rest of the tusk. As the terminal part of the tusk is approached, these four areas become completely isolated, the one from the other. complete arrest of growth. The tusk has been broken in a transverse direction at a subsequent date. The tusk has a pronounced tendency to a spiral curve and is deeply indented, the depth -of the indentation becoming greater as the terminal part of the tusk is approached. On either side of this deep indentation, and following a somewhat similar course, is a shallow groove. The terminal part of the tusk is formed of a cone-shaped mass of tissue. This mass of tissue is firmly united for about half its circumference with the main part of the tusk; in the other half it is separated by irregular gaps. The tusk has been divided at the positions I and II.
The relations of the tissues at the position I are shown in the diagram (fig. 14) .
The greater portion of the tusk is made up of well-formed ivory (I), with the laminae conforming to the contour of the tusk; this formation of ivory diminishes towards 1633 PROCEEDINGS OF THE ROYAL SOCIETY OF MEDICINE 50 Colyer: Pathology of the Teeth of Elephants the terminal portion of the tusk, and is united with this part by two tongues of cement. On the outer side of the ivory, except in the position (G G) is a cover of cement (D). The positions of the indentations are shown by the letters A B C. It will be noticed that the indentation (B) is continued into the body of the tusk, and that it is surrounded by a thin layer of cement. The lesser portion of the tusk is composed of secondary dentine, in which are embedded fragments of ivory (F).
The arrangement of the tissues in the terminal part of the tusk is shown in the diagram (fig. 15 ). The main part is formed of fragments of ivory (F) embedded in a secondary dentine, which contains many seed-like masses of tissue. Surrounding this is a layer of tissue (D), which, to the naked eye, has the appearance of osteo-dentine; outside this is a coating of cement. 
